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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a novel 
O-hydroxynaphthylamine derivative which is useful as a preventive 
for diseases associating with Maillard reaction suck as diabetic 

complication because it has the action to inhibit the Maillard a-- Z ; g 

reaction. R, 

SOLUTION: This compound is represented by formula I [R is formula 

(R1 t R2 t R3. R4 ( R5, and R6 are independently of one another H, a 

lower alkyl); R is H, a lower alkyl; A is a single bond, a lower alkylene; 

Y is a single bond, a lower alkylene; Z is carboxy], typically, 

2-amino-2-(2-hydroxy-1-naphthyl)acetic acid. A compound of 

formula I (Z is COOH) is obtained by hydrolysis of the corresponding 

hydantoin derivative under alkaline conditions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A general formula [Formula 1] 



E 

hfeN Y— f-A—Z 



(E in a formula is a general formula.) [Formula 2] 




The radical, general formula which are come out of and expressed [Formula 3] 
R 5 R 4 

,R 3 




R 2 

The radical or general formula come out of and expressed [Formula 4] 



R R 
HO ' 1 - 3 




It is the radical come out of and expressed. R1 t R2, R3, R4, R5, and R6 even when it is the same respectively — 
differing — **** — a hydrogen atom and a low-grade alkyl group — A lower alkoxy group, a hydroxyl group, a 
sulfhydryl group, a halogen atom, a nitro group, They are the amino group, the acylamino radical, an acyl group, or a 
hydroxy low-grade alkyl group. R is a hydrogen atom or a low-grade alkyl group, and A is the low-grade alkylene 
group which may have the hydroxyl group as single bond or a substituent, or a low-grade alkenylene group. Y is single 
bond or low-grade alkylene. Z A carboxy group, a low-grade alkoxy carbonyl group, An aryloxy carbonyl group, an 
aralkyl oxy-carbonyl group, a carbamoyl group, Monochrome or a JI low-grade alkylamino carbonyl group, 
monochrome, or a diaryl aminocarbonyl radical, Monochrome or a JIARU alkylamino carbonyl group, a cyano group, a 
sulfonic group, A low-grade alkyl sulfinyl group, a low-grade alkyl sulfonyl group, an aryl sulfinyl group. An aryl 
sulfonyl group, an aralkyl sulfinyl group, an aralkyl sulfonyl group, a sulfamoyl group, a low-grade alkyl sulfamoyl group, 
an arylsulfamoyl group, or an aralkyl sulfamoyl group — it is — the o-hydroxy naphthyl alkylamine derivative 
expressed and its salt permitted in pharmacology. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , , . . 

[The technical field to which invention belongs] This invention relates to an o-hydroxy naphthyl alkylamme derivative 

useful as drugs, and its salt permitted in pharmacology. 

[0002] It sets for cosmetics and food as prevention and the therapy agent of the disease relevant to a Maillard 
reaction in this invention if it states in more detail, and is a useful general formula. [0003] 



[Formula 5] 
E 

HgN y — | — A Z • d> 

R 

[0004] (E in a formula is a general formula.) [0005] 
[Formula 6] 



R 5 R 4 




[0006] The radical, general formula which are come out of and expressed [0007] 

[Formula 7] 
R 5 R 4 

T _ 

^R 2 

OH R 1 

[0008] The radical or general formula come out of and expressed [0009] 
[Formula 8] 
R 5 R 4 

H a X X .r 3 





[0010] it comes out and even if R1. R2, R3 t R4, R5, and R6 are the same respectively, they may differ from each 
other, and it is the radical expressed and they are a hydrogen atom, a low-grade alkyl group, a lower alkoxy group, a 
hydroxyl group, a sulfhydryl group, a halogen atom, a nitro group, the amino group, the acylamino radical, an acyl 
group or a hydroxy low-grade alkyl group. R is a hydrogen atom or a low-grade alkyl group, and A is the low-grade 
alkylene group which may have the hydroxyl group as single bond or a substituent, or a low-grade alkenylene group. 
Y is single bond or low-grade alkylene. Z A carboxy group, a low-grade alkoxy carbonyl group. An aryloxy carbonyl 
group an aralkyl oxy-carbonyl group, a carbamoyl group. Monochrome or a JI low-grade alkylam.no carbonyl group, 
monochrome, or a diaryl aminocarbonyl radical, Monochrome or a JIARU alkylamino carbonyl group, a cyano group, a 
sulfonic group, A low-grade alkyl sulfinyl group, a low-grade alkyl sulfonyl group, an aryl sulfinyl group, An aryl 
sulfonyl group, an aralkyl sulfinyl group, an aralkyl sulfonyl group, a sulfamoyl group, a low-grade alkyl sulfamoyl group, 
an arylsulfamoyl group, or an aralkyl sulfamoyl group - it is - it is related with the o-hydroxy naphthyl alkylamme 
derivative expressed and its salt permitted in pharmacology. 

[Description of the Prior Art] In the field of food chemistry, reducing sugars, such as a glucose, react with the amino 
compound in food, and it is observed that lipofuscin generates. On the other hand, it is checked that the same 
reaction has occurred also in in the living body in recent years, it is thought that it is involving strongly as one of the 
onset factors of diseases, such as diabetic complication and arteriosclerosis, and the spotlight is captured. 
[0012] It is called the Maillard reaction and the above-mentioned reaction is a Maillard reaction in the living body. 
Carbonyl compounds, such as reducing sugars, such as a glucose, a fructose, and a pentose, those phosphoric ester, 
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or an ascorbic acid, react n on enzymatic with the isolation amino group of protein in the living body, and a SchifF base 
is formed By reactions, such as a phase, and continuing oxidation, dehydration, a polymerization, cleavage, the first 
half when this is changed into an Amadori rearrangement product by the chemistry rearrangement Protein 
denaturalizes between molecules and with intramolecular arch forming, brown is presented and decomposition by the 
protease advances by poor solubility by a series of reactions which consist of a later stage which results in a difficult 
anaphase resultant (AGE:Advanced Glycation End Products). 

[0013] The amount of generation of AGE generated in process of the Maillard reaction concerned and its precursive 
product increases to the concentration and reaction time of sugar and protein correlatively. Therefore, a 
hyperglycemia condition like diabetes mellitus continues, or it is known for blood with which the protein in the living 
body which has the halfHife of aging with the long period exposed to sugar or protein in a long organization, and path 
clearance fall, such as a patient of a kidney disease, or the protein under organization that it will be easy to receive a 
Maillard reaction. 

[0014] As the protein in the living body which receives a Maillard reaction from these things, For example, there is 
much protein, such as glomerular basement membrane of the collagen and elastin of connective tissues, such as 
eyeball lens crystallin ** serum albumin, the skin, and a blood vessel wall, nerve myelin protein, hemoglobin, and the 
kidney, and the Maillard reaction is considered to be one of the causes of the onset of the disease resulting from 
diabetic complication caused by denaturation, abnormalities, or depression of these proteins, such as a retinopathy, a 
nephropathy, a cardio-vascular system failure, neuropathy, and a cataract arteriosclerosis, or aging. Therefore, 
development research is tried that it should grope for the new compound which checks a Maillard reaction towards 
prevention and the therapy of these diseases. 
[0015] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is having Maillard reaction inhibitory action 

and offering a new o-hydroxy naphthyl alkylamine derivative useful as a Maillard reaction inhibitor. 

[0016] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in order to find out a compound useful as a 
Maillard reaction inhibitor, this invention persons acquire knowledge that an o-hydroxy naphthyl alkylamine derivative 
of a certain kind expressed with said general formula (I) has outstanding Maillard reaction inhibition activity, and 
came to accomplish this invention. 

[0017] In a compound expressed with said general formula (I) of this invention here with a low-grade alkyl group A 
methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, an iso PUCHIRU radical, sec-butyl, tert-butyl. 
a pentyl radical, an isopentyl radical, An alkyl group of the shape of a straight chain of the carbon numbers 1-6, such 
as a neopentyl radical, a tert-pentyl radical, and a hexyl group, and a letter of branching is said. With a lower alkoxy 
group A methoxy group, an ethoxy radical, a propoxy group, an isopropoxy group, a butoxy radical, An alkoxy group of 
the shape of a straight chain of the carbon numbers 1-6. such as an iso PUTOKISHI radical, a sec-butoxy radical, a 
tert-butoxy radical, a cutting-pliers ROKISHI radical, an iso cutting-pliers ROKISHI radical, a neo cutting-pliers 
ROKISHI radical, a tert-cutting-pliers ROKISHI radical, and a hexyloxy radical, and a letter of branching is said. An 
aryl group means aromatic hydrocarbon radicals, such as a phenyl group and a naphthyl group, and means the 
above-mentioned [ which was replaced by the above-mentioned aryl group ] low-grade [ an aralkyl radical ] alkyl 
group. Moreover, a halogen atom means a fluorine atom, a chlorine atom, a bromine atom, and an iodine atom, and an 
acyl group means an alkyl carbonyl group of the carbon numbers 2-7 which have an alkyl group of the shape of a 
straight chain, such as an acetyl group, a propionyl radical, and a butyryl radical, and a letter of branching. A 
low-grade alkylene group means an alkylene group of the shape of a straight chain of the carbon numbers 1-6, such 
as a methylene group, ethylene, a propylene radical, a trimethylene radical, a tetramethylen radical, a pentam ethylene 
radical, and a hexamethylene radical, and a letter of branching, and a low-grade alkenylene group means an 
alkenylene group of the shape of a straight chain of the carbon numbers 2-6, such as a vinylene radical and a pro 
PENIREN radical, and a letter of branching. 

[0018] An o-hydroxy naphthyl alkylamine derivative expressed with said general formula (I) of this invention can be 
manufactured by combining a method similar to a method given (for example, JP,46-7875,A, JP,48-67245,A, 
JP,52-36644,A, JP.53-1 35951 ,A, J.Agric.Food.Chem., No.4, pp965 (1977), etc.) in reference, or other well-known 
methods. 

[0019] For example, a general formula among o-hydroxy naphthyl alkylamine derivatives expressed with said general 
formula (1) of this invention [0020] ' 
[Formula 9] 

1 (la) 

[0021] The compound by which E is expressed (with [ Z1 in a formula is a carboxy group, a low-grade alkoxy 
carbonyl group, an aryloxy carbonyl group, an aralkyl oxy-carbonyl group, a carbamoyl group, monochrome or a JI 
low-grade alkylamino carbonyl group, monochrome a diaryl aminocarbonyl radical monochrome, or a JIARU alkylamino 
carbonyl group, and ] the same semantics as the above) is a general formula. [0022] 
[Formula 10] 
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12 r,11 




(Ha) 



OHC 



[0023] the naphthyl aldehyde derivative expressed with (they differing from each other even if R8, R9, R10, R1 1. R12, 
and R13 are the same respectively, and R7 in a formula being the protective group of a hydroxy! group, and being a 
hydrogen atom, a low-grade alkyl group, a lower alkoxy group, the protected hydroxyl group, the protected sulfhydryl 
group, a halogen atom, a nitro group, the protected amino group, the acylamino radical, an acyl group, or the 
protected hydroxy low-grade alkyl group), [0024] 

[Formula 11] 

R 12 R 11 

(lib) 




OHC 



OR 



[0025] the naphthyl aldehyde derivative expressed (with the semantics as the above with R7. R8, R9. R10. R11. R12, 
and R13 in a formula) — or [ same ] [0026] 



[Formula 12] 




(lie) 



R 13 R 8 



[0027] The naphthyl aldehyde derivative expressed (with the semantics as the above with R7. R8. R9, R10, R1 1, R12, 
and R13 in a formula) is made to react in an ammonium carbonate and a sodium cyanide, and an inert solvent and it 
is a general formula. [ same ] [0028] 

[Formula 13] 

R 1Z R 11 
3 13 I 1 R io 

(Ilia) 

HN- 
H 

[0029] It is the hydantoin derivative expressed (with the semantics as the above with R7, R8, R9, R10, R1 1. R12, and 
R13 in a formula), [ same ] [0030] 
[Formula 14] 




12 d h 




CI I lb) 



[0031] the hydantoin derivative expressed (with the semantics as the above with R7, R8. R9, R10, R11, R12, and R13 
in a formula) — or [ same ] [0032] 
[Formula 15] 

R 12 R n 

(Illc) 




[0033] It is general formula R14-OH after manufacturing the hydantoin derivative expressed (with the semantics as 
the above with R7, R8, R9. R10, R1 1, R12, and R13 in a formula), making the obtained compound hydrolyze under an 
alkali condition and protecting the amino group etc. by the suitable protective group with a conventional method by 
request (IV) [ same ] 

It esterifies with a conventional method using the alcoholic compound expressed with (R14 in a formula is a 
low-grade alkyl group, an aryl group, or an aralkyl radical), and is a general formula by request further. [0034] 
[Formula 16] 



3X5 
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HN 

\ 
R 



R 1S 

/ (V) 



[0035] (— R15 and R16 in a formula — respectively — being the same — you may differ and they are a hydrogen 
atom, a low-grade alkyl group, an aryl group, or an aralkyl radical — ) — it can be made to be able to react with the 
amine compound expressed, and can manufacture by removing protective groups, such as a hydroxy! group, after 

that j ^ 

[0036] The compound expressed with said general formula (I) of this invention in using a lysozyme and a fructose In 
the Maillard reaction inhibition activity trial of vitro The aminoguanidine known as material which has Maillard reaction 
inhibition activity dimerization of a lysozyme by the concentration of 0.2mM(s) 2.9%. As opposed to preventing 17.2% 
by the concentration of 2mM(s). respectively, the 2-amino-2-(2-hydroxy-1 -naphthyl) acetic acid and the 
hydrochloride showed 68.7% of inhibition activity with the concentration of 2mM 33.5% by the concentration of 0.2mM. 

[0037] Thus, the compound expressed with said general formula (I) of this invention and its salt permitted in 
pharmacology are compounds very useful as prevention and the therapy agent of the disease to which it has the 
outstanding Maillard reaction inhibition activity, and a Maillard reaction relates. 

[0038] The compound expressed with said general formula (I) of this invention and its salt permitted in pharmacology 
have Maillard reaction inhibition activity, and is effective to the disease to which the Maillard reaction relates. The 
disease considered to be caused by aging of diabetic complication, such as a coronary artery nature disease, 
peripheral circulatory bisturdance, the cerebrovascular disease, the diabetes-meliitus sexual nerosis, a nephropathy, 
arteriosclerosis, arthrosclerosis, a cataract a retinopathy, **********. and diabetic ********, atherosclerosis, 
glomerulonephritis, senile cataract an osteoarthropathy, perimeter [joint] ******. the arthrosclerosis. senile 
osteoporosis, etc. as such a disease can be mentioned, and it is very useful as prevention and the therapy agent of 
the disease concerned Moreover, since a Maillard reaction advances also in the cosmetics and food containing 
protein or amino acid as everyone knows and deterioration of protein and amino acid takes place, it is useful as a 
compound which checks the Maillard reaction concerned also in cosmetics or food. 

[0039] The o-hydroxy naphthyl alkylamine derivative expressed with said general formula (I) of this invention can be 
made into the salt permitted in pharmacology with a conventional method. As such a salt a hydrochloric acid, a 
hydrobromic acid, a hydroiodic acid, a sulfuric acid, a nitric acid, An acid addition salt with mineral acids, such as a 
phosphoric acid, a formic acid, an acetic acid, methansulfonic acid, benzenesulfonic acid, P-toluene sulfonic acid, a 
propionic acid, a citric acid, a succinic acid, a tartaric acid. A fumaric acid, butanoic acid, oxalic acid, a malonic acid, 
a maleic acid, a lactic acid, a malic acid, A salt with organic amines, such as a salt with inorganic bases, such as an 
acid addition salt with organic acids, such as carbonic acid, glutamic acid, and an aspartic acid, sodium salt 
potassium salt and a calcium salt a morpholine. and a piperidine, and amino acid can be mentioned. 
[0040] Moreover, as a compound expressed with said general formula (I) of this invention, a hydrate and solvate with 
the solvent permitted as drugs, such as ethanol, are also contained. 

[0041] Since it has one or more asymmetric carbon atoms, in each asymmetrical carbon, two optical isomerisms, R 
arrangement and S arrangement exist but the o-hydroxy naphthyl alkylamine derivative expressed with said general 
formula (I) of this invention is set to this invention, the optical isomer of a gap may be used for it and even if it is 
the mixture of those optical isomers, it is not cared about 

[0042] Moreover, although two geometrical isomers exist in the compound which has an unsaturated bond among the 
compounds expressed with said general formula (I) of this invention, in this invention, any of the compound of a cis- 
(Z) object or the compound of a transformer (E) object may be used. 

[0043] When using 2-hydroxyphenyl alkylamine derivatives expressed with said general formula (I) of this invention, 
and those pharmacology salts permitted for an actual therapy, a medicine is prescribed for the patient 
takingrorally-wise as a suitable drugs constituent for example, a tablet powder, a fine grain agent a granule, a 
capsule, liquids and solutions, injections, external preparations, ophthalmic solutions, suppositories, etc., or 
parenteral!* These drugs constituents can be prepared by using the support and the excipient for pharmaceutical 
preparation which are usually used, and other additives by the galenical pharmacy-method performed in general 

dispensing. t . 

[0044] Although the dose is suitably determined by the degree of the target patients sex, age, weight and a 
symptom etc., in internal use, in the case of 1-1000mg of adult 1 sunny, and parenteral administration, a medicine is 
prescribed in general for the patient in 1 time or several steps within the limits of 0.1-100mg of adult 1 sunny. 
[0045] When using the compound expressed with said general formula (I) of this invention as ophthalmic solutions, it 
blends in 0.05 W/V% - 5 W/V% of range, and prepares with a conventional method, and the count of administration is 
suitably determined by the degree of a patient's symptom etc. 

[0046] Moreover, when using the compound expressed with said general formula (I) of this invention as external 
preparations or cosmetics, it can blend so that the content of the compound of this invention may serve as 0.05 - 10 
weight section in general to the whole pharmaceutical preparation, and can manufacture by preparing with a 
conventional method using a general external use basis or a cosmetics basis. Furthermore, the compound of this 
invention can also be prepared to a food grade with a conventional method, and can also be added and used for food. 
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[0047] 

[Embodiment of the Invention] Although the following examples of reference and examples explain the contents of 

this invention to details further, this invention is not limited to the contents. 

[0048] 

exarn^of reference 12-methoxy methoxy-1-naphth aldehyde 2-hydroxy-1-naphth aldehyde 2.5g — 20ml of 
methylene chlorides — dissolving — the bottom of ice-cooling — diisopropyl ethylamine 3.79ml — subsequently 
chloromethyl-methyl-ether 1.65ml was added, and it stirred at the room temperature for 1.5 hours. The reaction 
mixture was washed after reaction termination in order of 2 convention sodium hydroxide solution, saturation brine. 
10% citric-acid aqueous solution, and saturation brine, and after drying with magnesium sulfate, reduced pressure 
distilling off of the solvent was carried out The silica gel column chromatography refined residue and 2-methoxy 
methoxy 1-naphth aldehyde 3.0g was obtained. 

[0049] White solid-state NMR (CDCI3.270MHz) 

deltappm: - 3.56 (3H. s). 5.40 (2H. s). 7.39-7.49 (2H. m). 7.57-7.68 (IH. m). 7.78 (IH. d. J= 8.9Hz) and 8.03 (1H. d. J= 
8 9Hz). and 9.22- 9.30 (1 H. m) and 1 0.94 (1 H, s) 

[0050] 4 71 g of example of reference 25-(2-methoxy methoxy- 1-naphthyl) hydantoin ammonium carbonates and 
1 03g of sodium cyanides were dissolved in 25ml of water, the 2-methoxy methoxy-1-naphth aldehyde 3.0g ethanol 
25ml solution was added, and. subsequently it stirred at 85 degrees C by 45 degrees C for 1 hour for 4 hours. 
Reduced pressure distilling off of the about 1/2 amount of a solvent was carried out after reaction term.nat.on. and 
the solid-state which deposits under ice-cooling was separated. After washing with water, reduced pressure drying 
was carried out under diphosphorus pentaoxide existence, and 5-(2-methoxy methoxy-1-naphthyl) hydanto.n 2.4g 
was obtained. 

[0051] Gray solid-state NMR (DMSO-d6.270MHz) x 
deltappm: 3.39 (3H, s). 5.20-5.35 (2H. m), 5.90-6.10 (1H. m). 7.35-7.60 (3H. m). 7.90-8.10 (3H. m), 8.10-8.30 (IH. m). 
10.6-10.7 (1H. m) 

[0052] Example 2 - An amino-2-(2-hydroxy-1-naphthyl) acetic acid and hydrochloride 5-(2-methoxy 
methoxy-1-naphthyl) hydantoin 2.4g were added to 12.5ml of 3 convention sodium-hydrox.de solutions, and heating 
reflux was carried out for one day. Reduced pressure distilling off of the solvent was carried out after reacfcon 
termination until it added 12.5ml of 3 convention hydrochloric acids and stopped having foamed to them under 
ice-cooling. After adding tetrahydrofuran 30ml to this mixture, triethylamine 1.22ml and 2 carbonic-acid JI t-butyl 
1 92g were added, and it stirred for one. day at the room temperature. After reaction termination, chloroform was 
added to the reaction mixture and back extraction was carried out with 2 convention sodium-hydroxide solution. 2 
convention hydrochloric acid and 10% citric-acid aqueous solution were added to this water layer, pH of a water 
layer was made into acidity, and chloroform extracted. Saturation brine washed this chloroform layer, and after drying 
with magnesium sulfate, reduced pressure distilling off of the solvent was carried out The silica gel column 
chromatography refined residue rough. 4ml of hydrogen chloride-2-propanol solutions was added to the obtained 
brown oil. and it stirred for one day at the room temperature. Reduced pressure distilling off of the solvent was 
carried out after reaction termination, it recrystallized [ tetrahydrofuran ]. and a 2-amino-2-(2-hydroxy-1-napnthyl) 
acetic acid and 67mg of hydrochlorides were obtained. 
[0053] White solid-state NMR (DMSO-d6.400MHz) 

deltappm:5.74 (IH. s). 7.26 (IH. d. J= 8.9Hz) and 7.37 (1H. t, J= 7.1Hz). 7.50-7.58 (IH. m). and 7.85- 7.95 (2H, m). 8.05 
(IH. br d, J= 7.2Hz). 8.2-8.8 (3H. br). and 10.4-11.1 (1H, br) 
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